In its broadest sense this term refers to all the body changes which occur (1) immediately after a bath, and (2) after a series of natural baths. The subject is a large one, and I propose to deal with two phenomena only:
mouth. In a certain number of cases the rectal temperature was taken, but, as Bazett pointed out, the rectal temperature has certain disadvantages, and the mouth temperature for practical purposes is sufficiently accurate. In a series of 209 consecutive baths the average rise of temperature just before the patient got out of the bath, was 0. 80 F., at the end of twenty minutes, 0 30 F., and at the end of an hour, 0 * 250 F. In analysing these figures one or two interesting points were noticed.
One case of subacute rheumatic fever, two cases of gout, and two cases of early infective arthritis showed a rise of above two degrees. A case of gout in a man aged 64 showed an average rise of 1. 30 F. in the first seven baths. The patient then had a thermal crisis and the last five baths showed an average rise of 0. 30 F. only. Some of the patients were given tap water baths at the same temperature on days alternating with the natural baths, and again a slight rise of temperature was found, the rise being somewhat similar to that which occurs after natural baths, but with this difference; at the end of an hour the rise after natural baths was greater than that after tap-water baths.
Again, some of the patients were given baths at a higher temperature, namely, 100°F., cooling to 980 F. at the end of ten minutes, and here I was surprised to find that the rise of temperature immediately after a bath was about the same as after neutral baths. All these patients were suffering from some form of rheumatism, and it was important to compare their reactions to baths with those of a perfectly healthy individual. I was fortunate enough to obtain the help of a healthy medical student who carried out a series of careful temperature experiments on herself in both natural and tap-water baths. The rise of temperature corresponds closely to that of rheumatic patients. Table II shows the thermal effects of both natural and tap-water baths on a healthy person, and also the thermal effects of cold baths, both natural and tap water, on a healthy person. 
.. none
The obvious explanation of the rise of temperature after a neutral bath is that the evaporation of sweat is very much reduced, and as the temperature of the skin is about 950 F., practically no heat is extracted-hence the rise in temperature. This cannot be the entire explanation however, because with baths a little above skin temperature there is no greater rise of temperature, and after baths of a temperature as low as 800 F. there is still a rise of temperature. This suggests that cold baths of short duration produce an increased metabolic action, whereas baths pleasantly warm lead to the same result as neutral baths.
The additional heat found after taking a radio-active bath is possibly due to i'ncreased metabolic changes, the result of inhaling radon emanation, and the absorption through the skin of beta and' gamma rays. This suggestion is supported by the length of time the temperature remains raised. I should like to point out one or two difficulties. The ordinary person entering a bath of 960 F. unconsciously starts rubbing himself as he enters the water, whereas in a bath of 1000 F. this does not occur. Another point is that the natural baths were given in a large room divided into numerous cubicles, open at the top and in front, whereas the tap-water baths were given in a small room without much ventilation. The tap-water baths could not be given in the deep immersion baths because the inhalation of radio-active gases from the other baths would have vitiated the results'.
The figures I have given are perhaps too few to dogmatize upon, but they are interesting and suggest a fruitful line of research. One would like to see comparative figures showing the thermal effects of deep immersion in Droitwich brine baths, Harrog'ate sulphur waters, and Bath radio-active waters. II. Reaction pains, sometimes known as bath fever or thermal crisis. It is one of the most interesting and important phenomena connected with spa treatment. Practically all types of rheumatism may develop reaction pains, but the phenomenon is shown par excellence in cases of true gout. In a tvpical case, generally after the third or fourth bath, there is a lighting up of joint pains, often associated with lassitude and mental depression, and, in a few cases, slight fever; in fact it resembles a slight attack of gout, the only difference being that the pain rapidly disappears without any treatment if no other bath is given during the period. When the reaction pains are over, it is advisable to continue the course of baths. Sometimes the bath fever does not occur till the end of the third or fourth week, and it is then known as a delayed crisis. Equally good results may be obtained in such cases. Cotar [3], of Vichy, describes a somewhat similar phenomenon in cases of malaria undergoing spa treatment. Since working on this subject I have been surprised to find how often the physician misses the occurrence of reaction pains. In hospital there is a well-established tradition that "you have to get worse before you get better," and the patient, unless questioned very closely, will not volunteer any information about increase of pain, which he considers part of the routine. Two or three of my cases were only discovered by taking the bath temperatures. In other cases an ordinary temperature chart is the only evidence of bath reaction. Even amongst highly intelligent private patients it is not always easy to get information about reaction pains. These patients generally live in hotels and boarding-houses in which, as in hospital, the tradition of getting worse before you get better holds sway, with the result that the patient does not think it worth while to inform the physician. The increased pain is taken as a matter of course. I feel certain that the spa physicians miss many cases of reaction pains.
The various types of rheumatism vary considerably with regard to reaction pains. As mentioned before, true cases of gout show the condition in its most typical form, and in my own experience it is the exception for a case of gout not to show reaction pains. Even with the use of artificial radio-active waters, true gout shows definite reaction pains [4] .
Patients who, though not actually suffering from gout, but have a definite family history of gout, are also particularly prone to marked reaction pains. Thus, in a case of gonorrhceal arthritis, in which there is a family history of gout, typical reaction pains are more likely to develop than in a case without gouty history. Reaction pains are regarded as a good sign; once these are over, the patient generally progresses steadily, and it is safe to promise a real improvement.
With regard to other forms of arthritis, the development of reaction pains is seldom so definite. They vary from stiffness all over to a fairly severe increase of pain in one joint, but in view of the chronicity of most of the conditions, subacute attacks like those which occur in gout are hardly to be expected. In climacteric arthritis reaction pains are quite common, not so much in the knees perhaps, as in other parts, the favourite site being the shoulder muscles and the trapezius, fibrositis of which is so often associated with the condition. In infective arthritis (gonorrhceal and focal) a few cases develop reaction pains, but the condition is not so marked as in gout. Anton Fisher says that out of sixty-nine cases of primary chronic polyarthritis, only five had a bath reaction, and of twenty-two cases of spondylitis ankylopoetica, bath reaction pain was only present in one. His statements are based, not on clinical observations, but on S.R. measurements. He says that bath reaction pains, of the existence of which there is no doubt, depend on the intensity of the irritation produced by the treatment, and quotes various authors in support of his statement. In fibrositis, particularly in people of gouty stock, reaction pains are met with. These may take the form of stiffness all over the body, or of an attack of pain in an entirely different region from that originally affected. In ordinary osteoarthritis, such as osteoarthritis of the hip, one has not noticed this reaction. Reaction pains are well recognized by spa physicians and various explanations have been suggested.
(a) Sir Alfred Garrod, who never practised in a spa, suggested that these reaction pains were due to the heat of the waters, and acted in the same way as a vapour bath in subacute rheumatic fever. He spoke from analogy and not from actual experience. In England, at any rate, many of our private patients have a hot bath every day in the year. They have no reaction pains in baths of ordinary water. In Buxton it is the natural water at a temperature of 820 and not the baths at a higher temperature, which most quickly brings reaction pains.
(b) Some writers have suggested that the packs, douches and massage associated with baths lead to the absorption of inflammatory products, and hence the reaction.
APRIL-BALN. 2 * In Buxton at any rate, mere bathing in the natural baths brings on reaction pains more surely than any other bath.
(c) Anton Fisher explains the phenomenon as a type of non-specific therapy, in other words, protein shock, and this is the view held by most of the writers on the Continent. He gives as an example casein injections which produces an acceleration of S.R. followed by a retardation. This is an attractive theory, but still leaves entirely unexplained how baths of simple thermal water, like those at Buxton, can produce protein shock. Fisher does not really explain reaction pains, he merely classifies them.
With the introduction of the suspension stability test we now have a means of recording and measuring reaction pains or bath crisis. Anton Fisher (Aachen) was the first to use this method, and since the publication of his paper last August we are beginning to use this test for reaction pains at the Devonshire Hospital.
Suspension stability records ought to be taken each week, and on the occurrence of a drop, the patient should be closely questioned and examined. If this were done, many cases of reaction pains would be recorded which otherwise escape the notice of the physician. These two charts of cases of tophaceous gout illustrate the value of this test in studying reaction pains.
In Chart I the hourly suspension stability shows a drop of 6% coinciding with the increase of pain. Sixteen days afterwards there is a marked rise, and in twentythree days the hourly suspension stability is 20% better, not only is the height of the suspension stability improved, but the character of the suspension stability curve is better, thus in the first half-hour it is almost normal.
It might be asked how these charts differ from those of a patient who has no reaction pains. If a patient had suffered from an ordinary relapse, due, shall we say, to injudicious treatment, the suspension stability remains at a low level for at least two weeks, and there would be no marked improvement at the end of a month similar to that shown in Chart I.
Chart II illustrates the difference between a relapse and reaction pain. From the above illustrations it must be admitted that the suspension stability test offers a useful means of studying reaction pains, but the physician and the pathologist must work together, otherwise mistakes will arise. For instance, a cold or a sore throat will produce a temporary drop in the suspension stability, and this might be interpreted by the pathologist as a reaction pain.
No mention has been made of subacute rheumatic fever, because in this condition a slight increase of pain, varying from day to day, is so common that it is extremely difficult to decide whether the patient has a reaction pain or not. However, a series of suspension stability tests will help the physician in deciding this problem, and in the course of the next few months, at the Devonshire Hospital, we hope to study the question with the help of this test.
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[1] BAZETT, H. C., Amer. Journ. Phys., lxx, 2. Dr. Burt. The subjects of our experiments have been young, healthy adults, and in order to ensure accurate records we have used the Cambridge Instrument Company's apparatus for recording continuous temperatures in the rectum. Though observations made hitherto have not been sufficiently numerous to warrant our making any sweeping deduction, the accompanying chart showing the effects of immersion for thirty minutes at temperatures ranging from 100°to 1060, indicates that a very considerable degree of artificial pyrexia, lasting for at least two hours after the bath, is produced by this form of treatment.
The loss of weight, representing the loss of fluid by skin and lungs, resulting from an immersion bath at a relatively high temperature, is rather striking. By weighing the subject immediately before immersion and again two hours afterwards, it was found that the average loss was as follows: 
19.0
The increased metabolism associated with this artificial pyrexia is probably an important factor in producing " reaction pains," and suggests the importance of ensuring efficient elimination of waste products by the skin and kidneys during a course of treatment by immersion baths.
Dr. Geoffrey Holmes said he had made a number of estimations of the basal metabolic rate of healthy subjects after plain water and after peat whole-body immersion baths, at temperatures ranging from 1030 F. to 110°F. In all cases the basal metabolic rate was practically the same half an hour after the bath as before it.
He had found that the physiological disturbances were more marked in the Harrogate saline sulphur baths than in plain water baths at the same temperature. In hot immersion baths he had found that immediate increase in pulse-rate and fall in diastolic blood-pressure were constant features. [Dr. Holmes then quoted examples of bath reaction caused by spa waters quite independently of the effects of manipulation.] Dr. M. B. Ray said that the opinions of the medisval physicians on the question of heat production and heat loss were of great interest in this connection. He quoted from the work of Avicenna (A.D. 980 to 1037) as set forth in the " Canon of Medicine " (Gruner's translation) to show that recent researches on the effects of hot and cold baths and the reactions following them, only confirmed views that had been currently held by medical writers for the last nine hundred years.
Dr. H. W. Hales: In connection with foaxn bath tberapy for rheumatic conditions, it has been noted that the two essential reactions produced by this means are pyrexia and sweating. These are the results of the intake of heat over a small area, and the prevention of loss of heat by the insulating action of foam over a large area. It has been suggested that foam, being a saponine, may reduce surface tension of the skin and dissolve skin lipoids, and that colloids introduced into the foam in a high state of dispersion may be absorbed through the skin. The recent paper by Monod1 is recalled in this connection. A close relationship is traced between intestinal toxEemia, thyroid deficiency and inactive skin. I have had cases in which this remedy has been successful when every other known method has failed.
A fall in systolic and diastolic blood-pressures is noted in all normal and high cases. Some patients with low blood-pressure have actually recorded a rise. A persistent fall in blood-pressure indicates the necessity of reducing the frequency of the treatments. The importance of pH values of sweat as a guide to progress under this treatment has also been noted. The presence of lactic acid in sweat is due either to deficient oxidation in the periphery or to failure of re-synthesis to glycogen owing to intestinal toxsamia, and deficiency in vitamin B. Sulphur foam may possibly act by improving the glutathione content of blood.
Dr. W. P. Kennedy: The frequent reactions, and fuller content of uric acid in the blood, at the termination of bath treatment, can be accounted for when we consider that: (1) The daily excretion of uric acid is a slow process (say 0 75 grm.), and another 0 * 75 grm. may be accounted for by destruction in the liver. (2) Uric acid has a great propensity to lie deposited in various connective tissues, and outside the blood-stream. Balneological treatment may dislodge great stores and account for marked uricacidaemia. From time to time during treatment there will be a tendency to fresh deposits, which will account for the frequent reactions, and at the termination of the treatment will explain excess of uric acid over that which was present before treatment. The blood tolerates large accumulations, and possibly the patient experiences more buoyant feelings from that very fact.
As to intemal temperature, I would expect a primary rise in rectal temperature from a subthermal bath.
Among baths differing in temperature, I would like to emphasize the high therapeutic value of the indifferent baths (about 950 F.). Schuller records general contraction of the vessels of the pia mater and a sinking of the tissues of the brain in trephined animals, in the indifferent bath. The calming effect of the prolonged tepid bath in great mental excitement is well recognized. A marked soothing of the peripheral nerve-endings is likewise acknowledged.
In the evolutionary development of animals, from the poikilothermal to the homoiothermal state, we can trace the advancing efficiency of the complicated nervous mechanism controlled by the thermotaxic centre, and not only can we hope to influence the control of the bodily heat and metabolism, but we can also give an explanation of the faith that is in us in our regulation of such mechanism.
